OBJECTIVES: This study aimed to assess the prevalence of perceived weight-teasing and associations with unhealthy weightcontrol behaviors and binge eating in a population-based sample of youth. Particular focus was placed on overweight youth, who may be most vulnerable to weight-teasing. METHODS: The study population included 4746 adolescents from St Paul=Minneapolis public schools who completed surveys and anthropometric measurements as part of Project EAT, a population-based study of eating patterns and weight concerns among teens. RESULTS: There were statistically significant associations between perceived weight-teasing and weight status; both overweight and underweight youth reported higher levels of teasing than average weight youth. Very overweight youth (body mass index (BMI) 95th percentile) were most likely to be teased about their weight; 63% of very overweight girls, and 58% of very overweight boys reported being teased by their peers, while weight-teasing by family members was reported by 47% of these girls and 34% of these boys. Youth who were teased about their weight, particularly overweight girls, reported that it bothered them. Perceived weight-teasing was significantly associated with disordered eating behaviors among overweight and nonoverweight girls and boys. For example, among overweight youth, 29% of girls and 18% of boys who experienced frequent weight-teasing reported binge-eating as compared to 16% of girls and 7% of boys who were not teased. CONCLUSIONS: Many adolescents, in particular those who are overweight, report being teased about their weight and being bothered by the teasing. Weight-teasing is associated with disordered eating behaviors that may place overweight youth at increased risk for weight gain. Educational interventions and policies are needed to curtail weight-related mistreatment among youth.
Introduction
Obesity is steadily increasing among children, adolescents, and adults within the United States. 1 The high prevalence of obesity and its potential health consequences point to an urgent need for public health interventions aimed at its prevention. While it is important to strive towards decreasing the prevalence of obesity, it is equally important to promote the psychosocial and physical well-being of overweight individuals and ensure that they are not being mistreated due to being overweight. Research has demonstrated that overweight individuals are often negatively stereotyped 2 -7 and that obesity may lead to negative social and economic consequences. 8 -10 Surprisingly little research has assessed the prevalence of weight-related stigmatization within representative community-based samples, although in a large non-clinical sample of adults participating in a weight-gain prevention program, weight-related stigmatization was found to be prevalent, particularly among overweight individuals. 11 Adolescents may be particularly sensitive to weightrelated mistreatment since identity formation is a major developmental task of adolescence and body image and self-esteem tend to be intertwined. In a qualitative study in which 50 overweight adolescent girls were interviewed about their weight-related experiences, all but two of the girls described stigmatizing experiences such as name calling and teasing. 12 A number of studies have indicated that adolescent girls who are teased about their weight are more likely to display psychological, body image and=or eating disturbances. 13 -17 For example, in a study of 121 adolescent girls, Fabian and Thompson 14 found that both teasing frequency and teasing effect (eg how much the teasing upset subjects) were significantly associated with body dissatisfaction, eating disturbances and depression. Furthermore, Grilo et al 18 studied a clinical sample of 40 overweight female adults and found that the frequency of being teased about weight and size while growing up was correlated with body dissatisfaction in adulthood.
The present study builds upon past research examining issues of weight-related mistreatment. Although weight-teasing has been discussed in the scientific literature, we are not aware of any large population-based studies examining the prevalence and potential impact of weight-teasing among adolescent girls and boys. We were interested in assessing the prevalence of perceived weight-teasing by peers and family members and the degree to which weight-teasing bothers youth, particularly overweight youth. Among overweight youth, we were interested in examining ethnic differences in weight-teasing, to see if weight-teasing is less commonly experienced among ethnic groups in which there tend to be higher prevalences of obesity and greater latitude in body size acceptance (eg among African-Americans). Finally, we were interested in examining associations between perceived weight-teasing and disordered eating behaviors (unhealthy weight control behaviors and binge eating) among overweight youth.
Methods

Study population
The study population included 4746 adolescents from 31 public middle schools and high schools from urban and suburban school districts in the St Paul=Minneapolis area of Minnesota. Participants were equally divided by gender (50.2% boys, 49.8% girls). The mean age of the study population was 14.9 y (s.d. ¼ 1.7); 34% were in junior high school and 65.7% in high school. The ethnic=racial background of the participants was as follows: 48.5% Caucasian, 19.0% African-American, 19.2% Asian-American, 5.8% Hispanic, 3.5% Native American and 3.9% mixed=other.
Study design
Data for the present study were drawn from Project EAT (Eating Among Teens), a comprehensive study of eating patterns and weight concerns among adolescents. Survey and anthropometric data were collected from students within Health, Physical Education, and Science classrooms in one 90 min period or two 50 min periods. Surveys were completed by students within their classrooms under the direction of trained research staff. Height and weight were assessed by research staff within a private area in the school. Study procedures were approved by the University of Minnesota Human Subjects' committee and by the research boards of the participating school districts. Consent procedures were done in accordance with the requests of the participating school districts; in some schools passive consent procedures were utilized while in others active consent procedures were required. The response rate for student participation was 77.1%; the main reasons for lack of participation were absenteeism and failure to return consent forms within schools requiring active consent.
Survey development
The Project EAT survey is a 221-item survey assessing a range of socio-environmental, personal and behavioral factors of potential relevance to nutritional health and obesity among adolescents. A theoretical framework based on Social Cognitive Theory guided the selection of constructs to be assessed in the survey. A thorough literature search was done to identify previously utilized and tested questions to assess relevant constructs. In cases in which suitable questions were not available, existing questions were modified to meet the needs of the study or new questions were developed. The survey went through multiple revisions based upon input from a team of experts from diverse professional backgrounds, members of the University of Minnesota Youth Advisory Board, and 7th and 10th grade students who took the survey.
Measures
Weight status was based on height and weight measurements taken by trained research staff in a private area near the area of survey administration. Standardized equipment and procedures were employed. Body mass index (BMI) values were calculated according to the formula: weight (kg)=height (m) 2 . Using gender-and age-specific cut-off points based on reference data from the Centers for Disease Control growth charts, respondents were classified as underweight (BMI < 15th percentile), average weight (BMI, 15th percentile to < 85th percentile), moderately overweight (BMI 85th to < 95th percentile), and very overweight (BMI 95th percentile). 19, 20 For analyses focusing on overweight youth, the categories 'moderately overweight' and 'very overweight' were grouped together.
To assess frequency of weight-teasing, respondents were asked how often 'you are teased about your weight' as part of a series of questions assessing discrimination issues. Response categories were: (1) never; (2) less than once a year; (3) a few times a year; (4) a few times a month; and (5) at least once a week. Responses were dichotomized for some of the analyses; those who reported being teased a few times a year or more were considered to have experienced weight-teasing. Weight-teasing by peers was assessed with the question: 'Have you ever been teased or made fun of by 21 have indicated the importance of examining the frequency of teasing, different sources of teasing (ie peers and family members), and the effect of teasing (ie how much it bothers those teased).
Weight control behaviors were assessed with the question: 'Have you done any of the following things in order to lose weight or keep from gaining weight during the past year?' (yes=no for each method). Responses classified as unhealthy weight control behaviors included: (1) fasted; (2) ate very little food; (3) took diet pills; (4) made myself vomit; (5) used laxatives; (6) used diuretics; (7) used food substitute (powder=special drink); (8) skipped meals; and (9) smoked more cigarettes. Binge eating was assessed with the question: 'In the past year, have you ever eaten so much food in a short period of time that you would be embarrassed if others saw you (binge eating)?' (yes=no).
Gender, school level, ethnicity=race, and socio-economic status were based on self-report. School level was divided into middle school (7th -8th grade) and high school (9th -12th grade). Ethnicity=race was assessed with the question: 'Do you think of yourself as; (1) white; (2) black or AfricanAmerican; (3) Hispanic or Latino; (4) Asian-American; (5) Hawaiian or Pacific Islander; or (6) American Indian or Native American'. Youths were given the option of choosing multiple responses and those reporting more than one response (other than white) were coded as 'mixed=other'. Due to the small number of youth reporting 'Hawaiian or Pacific Islander' (n ¼ 30), these youths were coded as 'mixed=other'. The prime determinant of socio-economic status (SES) was parental educational level, defined by the higher level of educational attainment of either parent. Other variables taken into account in assessing family SES included family eligibility for public assistance, eligibility for free or reduced-cost school meals, and employment status of mother and father.
Data analysis
Associations between gender and teasing revealed statistically significant differences, therefore all subsequent analyses were stratified by gender. Unadjusted associations between weight status and teasing were examined using w 2 tests, and associations adjusted for SES, ethnicity and school level were conducted using logistic regression. Associations between ethnicity and teasing were examined among overweight youth using w 2 tests. Among youth who reported being teased by peers or family members, percentages of youths reporting that the teasing bothered them were examined across weight status using w 2 tests. Finally, associations between weight-teasing and unhealthy weight control=binge eating behaviors were examined. Unadjusted associations were examined using w 2 tests and associations adjusted for BMI, SES, ethnicity and school level were examined using logistic regression. Associations between teasing and weight control=binge eating behaviors were examined among overweight youths (our primary interest) and within the total population (overweight and non-overweight youths). Although the design of Project EAT sampled from schools, analyses were done without considering school effect. The variables of interest (gender, ethnicity, teasing) are crossed with schools rather than being nested in schools so any comparison between categories of these non-nested variables removes the school component of variance. Thus, simple analyses were deemed appropriate. To conduct all analyses, SAS Release 6.12 was used.
Results
Prevalence of weight-teasing across gender Nearly a quarter of the youths reported being teased about their weight at least a few times a year. Although reported by both genders, weight-teasing was more commonly reported by girls than boys. Weight-teasing ( few times a year) was reported by a slightly higher percentage of girls (n ¼ 564, 25.5%) than boys (n ¼ 490, 22.2%; w 2 ¼ 6.7, P ¼ 0.010). Among girls, frequency of being teased about one's weight was as follows: never (57.2%); less than once a year (17.3%); a few times a year (11.8%); a few times a month (6.9%); and at least once a week (6.8%). Among boys, frequency of being teased about one's weight was: never (64.6%); less than once a year (13.2%); a few times a year (11.8%); a few times a month (5.8%); and at least once a week (4.6%). Weightteasing by peers (ever) was reported by significantly more girls (n ¼ 667, 30.0%) than by boys (n ¼ 546, 24.6%; w 2 ¼ 16.3, P < 0.001). Weight-teasing by family members (ever) was reported by significantly more girls (n ¼ 637, 28.7%) than boys (n ¼ 356, 16.1%; w 2 ¼ 101.5, P < 0.001).
Prevalence of weight-teasing across weight status Associations between weight status and weight-teasing were found to be statistically significant among girls and boys in univariate analyses (Table 1 ) and in analyses adjusted for sociodemographic characteristics (SES, ethnicity and school level; Table 2 ). High percentages of very overweight girls reported being teased by peers (63.2%) or by family members (47.2%). Relatively high percentages of underweight girls (BMI 15th percentile) reported being teased by peers (48.4%). Adjusted analyses similarly indicated that very overweight, moderately overweight, and underweight girls were at greater risk for being teased by peers about their weight than average weight girls. Moderately and very overweight girls (but not underweight girls) were at increased risk for being teased by family members. Strong associations, with
International Journal of Obesity Weight-teasing among adolescents D Neumark-Sztainer et al similar patterns, were found amongst boys. Very overweight boys were most likely to be teased about their weight by both peers and family members. In comparison to average weight boys, underweight boys were more likely to be teased about their weight by peers, but not by family members. High percentages of very overweight youths (BMI 95th percentile) reported being teased about their weight frequently. Among very overweight girls, 13.4% reported being teased about their weight a few times a year, 12.2% were teased a few times a month, and 19.8% were teased at least once a week. Among very overweight boys (BMI 95th percentile), 27.9% reported being teased about their weight a few times a year, 10.8% were teased a few times a month, and 11.4% were teased at least once a week. Degree to which youths reported being bothered by weight-teasing Among girls who reported weight-teasing, statistically significant associations were found between weight status and the degree to which they reported being bothered by teasing (Table 3) . Very overweight girls were the most bothered by teasing by peers and family members. A high percentage of underweight girls also reported being bothered by weight-teasing by family members. Among the boys who reported weight-teasing, statistically significant associations were also noted between weight status and the degree to which they were bothered by the teasing (Table 3 ). However, in contrast to the girls, few underweight boys reported that the teasing bothered them.
It is noteworthy that high percentages of girls in all BMI categories reported that they were bothered by weight-teasing by peers and family members. Percentages of boys reporting being bothered by the teasing tended to be considerably lower than among the girls. For example, 38.4% of the very overweight boys reported that they were bothered by peer weight-teasing, in comparison to 64.5% of the very overweight girls.
Associations between weight-teasing and weight control=binge eating behaviors Significantly higher percentages of overweight girls and boys who were teased about their weight engaged in unhealthy weight control and binge eating behaviors, as compared to overweight girls and boys who were not teased about their weight (Table 4) . Similar associations were found after adjusting for BMI, SES and school level (Table 5 ). Overweight youth who experienced weight-teasing were at significantly greater risk for engaging in unhealthy weight control and binge eating behaviors than overweight youth who had not experienced weight-teasing. In both adjusted and unadjusted analyses, all associations were statistically significant except for the association between weight-teasing by family members and binge eating among the boys; this association was of marginal statistical significance.
Although our primary interest was in examining associations between weight-teasing and weight control=binge eating behaviors among overweight youths associations were also examined within the total population (data not shown in tables). Similar patterns were found within the total population as were found among the overweight youth. Adolescents (overweight and non-overweight) who were teased about their weight were at significantly greater risk for engaging in unhealthy weight control and binge eating behaviors than youths who did not report being teased.
Discussion
The findings clearly indicate that perceived weight-teasing by both peers and family members is common among adolescents. Gender differences in perceived weight-teasing are apparent: girls are teased more than boys, and girls report being bothered more by the teasing than boys. Gender differences in weight-teasing appear to be particularly large for non-overweight youths; non-overweight girls report higher levels of weight-teasing than non-overweight boys. The findings further demonstrate that weight-teasing is strongly associated with weight status; very overweight youth are at greatest risk for being teased about their weight, however underweight youth are also likely to be teased. As expected, overweight youth are more bothered by the weight-teasing than non-overweight youth; they may experience more frequent and severe teasing and=or may be more sensitive to it than their non-overweight peers.
We are not aware of other large population-based studies of adolescents in which prevalences of weight-teasing have been examined across gender and weight status. However, 
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Weight-teasing among adolescents D Neumark-Sztainer et al our findings are in line with previous work focusing on stigmatization of overweight youth. 22 Sobal and his colleagues 22 found that overweight students, especially girls, were stigmatized regarding dating activities. Only 12% of the students had dated someone who was overweight, with girls (16%) more often dating overweight peers than boys did (8%). Adolescents, in particular boys, expressed low comfort levels in dating overweight peers, and comfort levels were lowest for dating a very overweight individual. Therefore, both Sobal's 22 study and our study suggest that weight-related stigmatization is more likely to affect girls than boys, and more likely to effect the heaviest youths.
In the present study, differences in perceived weightteasing of overweight youth across ethnic groups were minimal. The lack of association between weight-teasing and ethnicity among overweight girls is noteworthy. In a small qualitative study that was conducted with 50 African-American and Caucasian overweight adolescent girls, weightrelated stigmatization experiences also did not differ greatly across ethnicity. 12 However, numerous studies have found that restrictive dieting is less prevalent among African-American girls than white girls, suggesting a greater acceptance of different body sizes within African-American culture. 23 -26 The literature regarding ethnic differences in weight acceptance is not clear-cut; increasing similarities across different ethnic groups may be due to a diffusion of social norms across cultures via numerous mass media channels, increased opportunities for integration of persons from different backgrounds, and a tendency towards adopting the norms of the dominant culture within society.
Findings from this study indicate that weight-teasing is prevalent among adolescents, in particular among those who deviate from the average range for weight status. The important question then becomes: does it matter? What are the potential implications of being teased about one's weight as an adolescent, and in particular as an overweight adolescent?
In the present study, high percentages of youth who were teased reported that they were bothered by it. Furthermore, we found strong associations between weight-teasing and disordered eating behaviors; youth who are teased about their weight are significantly more likely to engage in these behaviors. Among overweight youth, the use of unhealthy weight control and binge eating behaviors is of concern in that these behaviors may place youth at risk for further weight gain. Furthermore, the use of unhealthy weight control and binge eating behaviors may be early signs of more severe eating disturbances, of concern for both nonoverweight and overweight youths. That said, it is important to note that factors other than weight-teasing contribute to the onset of disordered eating. Furthermore, not all youth who experience weight-teasing engage in disordered eating.
Findings from the present study regarding associations between weight-teasing and unhealthy weight control=binge eating behaviors are consistent with findings from previous studies using different populations and outcome measures. Brown and his colleagues 15 compared a sample of adolescent female binge-purgers (n ¼ 114) to a matched group of female controls (n ¼ 114) using data from a nationwide survey on body-image conducted in Psychology Today. 27 They found that binge -purgers were more likely than controls to report that during childhood (before adolescence) peers made fun of them or rejected them because of their appearance. In a study of 385 young adolescent girls (ages 10 -14), being teased or criticized about one's weight=shape by family members was significantly correlated with body dissatisfaction, investment in thinness, weight management behavior and eating disturbance. 28 Stormer and Thompson 13 studied 162 female college students and found that a history of being teased about appearance contributed to explaining the variance in body dissatisfaction and eating disturbance, albeit the contribution was small after controlling for factors such as self-esteem, level of obesity, and internalization of sociocultural norms regarding beauty and thinness. In a study of a clinical sample of 115 adult women with binge eating disorders, a history of general appearance teasing was associated with current weight concerns and body dissatisfaction and both general appearance teasing and weight-specific teasing was associated with current psychological functioning. 29 In a study of adult women (n ¼ 112) and men (n ¼ 34) seeking treatment for obesity, Myers and Rosen 30 found that more frequent exposure to weight-related stigmatization (eg hurtful comments from others) was associated with greater psychological distress, poorer body image and lower selfesteem.
This study had a number of strengths that contribute to the usefulness of the data. The nature of the study population (ie population-based sample), allowed for more generalization than is possible within clinical samples, samples drawn from fat-acceptance groups, or convenience samples recruited for the purpose of examining weight-related issues. 12 The large size of the study population and its diversity allowed for comparisons of mistreatment across gender, weight and ethnicity. The collection of actual height and weight is another strength of this study, as most school-based studies of youth collect only self-reported measures. Another strength of the survey is its inclusion of various items assessing the frequency, source and effect of teasing as suggested by Thompson et al. 21 However, in interpreting the findings, the study's limitations need to be taken into account. The relatively small proportions of certain ethnic=racial groups (eg Native Americans) limit our ability to make conclusive statements regarding the prevalence of teasing across ethnicity=race. Furthermore, the self-reported nature of the data on weight-teasing needs to be taken into account. We were only able to assess perceived teasing. It is possible that the prevalence of weight-teasing is higher and goes unrecognized, or that the prevalence is lower but is magnified in the eyes of adolescents. Furthermore, it is possible that overweight youth are more sensitive to weight-specific mistreatment than non-overweight youth. The cross-sectional nature of the study also needs to be taken into account in International Journal of Obesity Weight-teasing among adolescents D Neumark-Sztainer et al drawing conclusions. We cannot assume that teasing is leading to the onset of unhealthy weight control and binge eating behaviors; it may be that weight-conscious youth who are more likely to engage in these behaviors are also more sensitive to weight-teasing. That said, the replication of this finding across different types of studies increases its credibility. In two longitudinal studies, 16, 17 teasing was found to be associated with body dissatisfaction while in several crosssectional studies associations were found between teasing and eating disturbances. 13 -15 Findings regarding the high prevalence of weight-teasing by peers and family members, the degree to which weightteasing bothers youths; and associations between weightteasing and disordered eating, indicate a need for appropriate interventions. Schools need to have clear-cut policies that do not allow for weight-teasing. Considerable strides have been made within educational and employment institutes regarding a lack of tolerance for gender and racial discrimination; similar steps are needed for weight-related discrimination and teasing. School-based educational interventions may be implemented with staff and students in which participants learn about the complex etiology of obesity, are made aware of their own attitudes and behaviors towards persons of different sizes, learn about the potential harmful effects of weight-teasing, and practice intervening when they hear others being teased. The high prevalence of weight-teasing by family members points to a need for parental or family interventions in which family members learn to recognize weight-related mistreatment and are made aware of its potential impact on their children. Discussions with parents may be part of routine health-care visits and relevant issues may be included within educational materials for parents of teenagers. It is imperative that public health, employment and educational systems strive to protect overweight children and adolescents from being unfairly mistreated and to promote their psychosocial and physical well-being.
